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INTRODUCTION

Â�Â  BacXgg]k[d

Sepege ackje gehdQgaj]gs hs[dg]Ze c]g][apQgkh ¥SARS�C]V�Ã¦ Qh a [eq pagQa[j ]N c]g][apQgkh

jPaj cakhed a[ ][O]Q[O da[deZQc ]N c]g][apQgkh dQheahe ÃÁÂÊ ¥COVID�ÂÊ¦ ¥NafpQ ej aY�� ÃÁÃÁ¦� Ah ]N

Mas ÃÁÃÃ� jPe da[deZQc ged]gjed addg]rQZajeYs ÆÂÊ ZQYYQ][ caheh a[d Ç�Ä ZQYYQ][ deajPh OY]baYYs

¥W]gYd HeaYjP OgOa[QvajQ][� ÃÁÃÃ¦� A pagQejs ]N hjkdQeh a[d geheagcP age jaXe[ j] dg]pQde a Y]]X Q[j]

b]jP dgepe[jQpe a[d ckgajQpe Zeahkgeh aOaQ[hj jPe SARS�C]V�Ã pQgkh� SARS�C]V�Ã Qh a RNA pQgkh Ng]Z

bejac]g][apQgkh ]N C]g][apQgQGaI NaZQYs� Ijh Oe[]Ze Qh ÃÇ j] ÄÃ Xb Q[ Ye[OjP� qQjP cPagacjegQhjQch ]N

d]hQjQpe hQ[OYe�hjga[ded� hdQXed� a[d e[peY]ded ¥ZPe[O� ÃÁÃÁ¦� Ah ]N ÂÉ Mas ÃÁÃÃ� WHO ged]gjed a

j]jaY ]N jq] ckgge[jYs cQgckYajQ[O pagQa[jh ]N c][ceg[ ¥VOC¦� jPgee dgepQ]khYs cQgckYajQ[O VOCh� eQOPj

dgepQ]khYs cQgckYajQ[O pagQa[jh ]N Q[jegehj ¥VOI¦� a[d ][e pagQa[j k[deg Z][Qj]gQ[O ¥VUMh¦ ]N

SARS�C]V�Ã ¥W]gYd HeaYjP OgOa[QvajQ][� ÃÁÃÃ¦� DQNNege[j pagQa[jh Za[QNehj dQNNege[j hsZdj]Zh qQjP

dQNNege[j YepeYh ]N hepegQjs a[d jga[hZQhhQbQYQjs� TsdQcaY hsZdj]Zh ga[Oe Ng]Z c]kOP� Nepeg� a[d h]ge

jPg]aj� Ij Zas aYh] depeY]d Q[j] gehdQgaj]gs jgacj dQheahe� qPQcP []q Pah bec]Ze jPe bQOOehj

c][jgQbkjQ[O Nacj]g j] jPe Z]gjaYQjs [kZbeg ¥Lee ej aY�� ÃÁÃÁ¦�

BeY][OQ[O j] jPe haZe C]g][apQgQGaI NaZQYs� jPe PkZa[ c]ZZ][ c]Yd c]g][apQgkh Pah bee[

O]Q[O ag]k[d N]g decadeh� H]qepeg� k[YQXe COVID�ÂÊ� Qj Qh qeYY�X[]q[ jPaj jPe c]ZZ][ c]Yd

c]g][apQgkh d]eh []j Za[QNehj hegQ]kh hQO[h a[d hsZdj]Zh ¥NeYde ej aY�� ÃÁÃÂ¦� S]Ze c]ZZ][ c]Yd

c]g][apQgkheh Q[NecjQ[O PkZa[h age ÃÃÊE a[d NLÇÄ Ng]Z jPe aYdPac]g][apQgkh� HKUÂ� a[d OCÅÄ Ng]Z

jPe bejac]g][apQgkh ¥P]Ya[d� Ophsa[[QX]pa� ² Ke[[eds� ÃÁÃÁ¦�

Cg]hh�geacjQpQjs geNegh j] k[a[jQcQdajed geacjQpQjs j]qagdh a[]jPeg a[jQOe[ jPaj dQNNegh Ng]Z

jPe erdecjed jagOejh� d]hhQbYs dke j] hQZQYag hjgkcjkgaY geOQ][h ¥T]ZQja ej aY�� ÃÁÃÁ¦� Pge�erQhjQ[O

QZZk[Qjs Zas gehkYj Q[ eQjPeg dg]jecjQ][ ]g Q[cgeahed hkhcedjQbQYQjs j]qagd SARS�C]V�Ã ¥Lee ej aY��

ÃÁÃÁ¦� SepegaY ged]gjh ]N SARS�C]V�Ã cg]hh�geacjQpe T�ceYY Q[ [aUpe Q[dQpQdkaYh Pape bee[ YQ[Xed j]

Â



dgQ]g erd]hkge j] PkZa[ c]ZZ][ c]Yd c]g][apQgkh ¥AYjZa[[ ² B]sj][� ÃÁÃÁ� Sejje ² Cg]jjs� ÃÁÃÂ¦�

Debajeh ]peg jPe eracj cakhe a[d ZecPa[QhZ age hjQYY g]Q[g ag]k[d� S]Ze hjkdQeh hkggehj jPaj T�ceYY

ZeZ]gs a[d geacjQpQjs ZQgPj dYas h]Ze g]Ye Q[ jPe dg]cehh ¥EcPepeggQ ғa ej aY�� ÃÁÃÂ� P]Ya[d�

Ophsa[[QX]pa� ² Ke[[eds� ÃÁÃÁ¦� Yej ged]gjh ]f c][jgadQcj]gs fQ[dQ[gh qPege Qj Qh beYQeped erd]hkge

j] PkZa[ c]ZZ][ c]Yd c]g][apQgkh d]eh []j dgQZagQYs erdYaQ[ jPe cg]hh�geacjQpQjs ¥Ta[ ej aY�� ÃÁÃÂ¦�

RegagdYehh ]f dQffege[j ]dQ[Q][h a[d aggkZe[jh� k[deghja[dQ[g T�ceYY gehd][heh a[d geacjQpQjs Qh

beYQeped j] be jPe Xes j] k[deghja[dQ[g jPe dQheahe gehd][heh j] e[hkge hkQjabYe a[d effecjQpe

c][jg]Y hjgajegQeh age QZdYeZe[jed ¥GgQf][Q ej aY�� ÃÁÃÁ� VagdPa[a ej aY�� ÃÁÃÃ¦�

I[ ]gdeg f]g T�ceYYh j] erPQbQj gehd][heh� jPe T�ceYY gecedj]g ¥TCR¦ Pah j] gec]g[Qve dedjQdeh

jPaj age dgehe[jed bs PkZa[ YekX]csje a[jQge[ ¥HLA¦ Z]YeckYeh ¥Abbah� LQcPjZa[� ² PQYYaQ� ÃÁÃÁ¦�

H]qepeg� Qj Qh a qeYY�X[]q[ facj jPaj HLA Z]YeckYeh age d]dkYajQ][ hdecQfQc� TPkh� dQffege[j

d]dkYajQ][h Zas dgehe[j ]g d]hhehh dQffege[j hejh ]f aYYeYeh ¥WQecv]geX ej aY�� ÃÁÂÈ¦� T] daje� Z]hj ]f

jPe T�ceYY edQj]deh hjkdQeh Pape ]gQgQ[ajed fg]Z Ekg]dea[ a[d N]gjP AZegQca[ d]dkYajQ][h qPege

jPeQg dged]ZQ[a[j HLA aYY]jsdeh dQffeg fg]Z I[d][ehQa[ ¥La[gj][ ej aY�� ÃÁÃÂ� MQgYQ]gQ[Q ej aY�� ÃÁÃÂ¦�

TPe I[d][ehQa[ HLA aYYeYeh age fgefke[jYs [egYecjed a[d []j qeYY�hjkdQed Q[ geheagcP a[d dkbYQhPed

dadegh ¥GkhjQa[a[da� ÃÁÃÁ¦� TPkh� bs dgQZagQYs khQ[g HLA aYY]jsdeh dgepaYe[j Q[ I[d][ehQa� jPQh hjkds

P]deh j] gaQ[ Z]ge k[deghja[dQ[g a[d c]kYd be jPe hjagjQ[g d]Q[j Q[ Qde[jQfsQ[g SARS�C]V�Ã

QZZk[]ge[Qc edQj]deh a[d hkdd]gjQ[g ceYY�ZedQajed QZZk[Qjs hjkdQeh geYepa[j f]g I[d][ehQa

d]dkYajQ][h�

C][hQdegQ[g epegsjPQ[g� jPQh hjkds P]deh j] Qde[jQfs d]je[jQaY cg]hh�geacjQpQjs bejqee[

SARS�C]V�Ã a[d ]jPeg PkZa[ c]ZZ][ c]Yd c]g][apQgkheh Q[ jPe c][jerj ]f T�ceYY edQj]deh dedjQdeh

dgehe[jed bs HLA aYYeYeh ]f jPe I[d][ehQa[ d]dkYajQ][ jPg]kgP QZZk[]Q[f]gZajQch addg]acPeh�

M]ge]peg� Q[ jPe dg]cehh� Qde[jQfsQ[g c][hegped T�ceYY edQj]deh jPg]kgP]kj jPe c]g][apQgkh faZQYs

ZQgPj PeYd ge[egaje a k[QpeghaY paccQ[e c][hjgkcj ¥ZPa] ej aY�� ÃÁÂÇ¦�
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Â�Ã  Objecjipeh

TPe ]bWecjQpeh ]f jPQh hjkds Q[cYkde�

a� T] Qde[jQfs d]je[jQaY cg]hh�geacjQpQjs bejqee[ SARS�C]V�Ã qQjP ]jPeg PkZa[ c]ZZ][ c]Yd

c]g][apQgkheh jPg]kgP edQj]de a[aYshQh�

b� T] Qde[jQfs c][hegped T�ceYY edQj]deh jPg]kgP]kj jPe c]g][apQgkheh faZQYs j] ge[egaje

d]je[jQaY ca[dQdajeh f]g k[QpeghaY c]g][apQgkh paccQ[e c][hjgkcj�
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